Studies in Drosophila support the view that a failure of cohesion between sister chromatids may contribute to meiotic nondisjunction in humans. Moreover, the demonstration of a meiotic aneugen in mice provides important clues to the higher frequencies of nondisjunction observed in older women.
in chromosome congression and or spindle formation that are known to be more common in older oocytes [7] [8] . This concept is consistent with the so-called 'two hit' model of maternal age dependent nondisjunction, in which the first hit is failed or misplaced meiotic exchanges (occurring in utero) and the second hit reflects the misbehavior of such bivalents on the compromised spindles of older oocytes [9, 10] .
The problems with such a hypothesis are twofold. The first problem reflects the degree to which the results of genetic studies on nondisjunction in model organisms can be superimposed on this very human phenomenon. If there are effects of aging on nondisjunction in wild-type flies, they are quite weak. Moreover, although failures of the Drosophila distributive system often lead to both homologues going to the same pole, they rarely lead to failures of sister chromatid cohesion. This does not sit well with the observation that at least half of the observed nondisjunction in human oocytes of both older and younger women reflects errors of chromatid segregation, not homolog segregation [11] [12] [13] .
A likely resolution to this difficulty lies in work on Drosophila oocytes by Sharon Bickel and collaborators [14] , published recently in Current Biology. They analysed oocytes whose ability to maintain sister chromatid cohesion had been partially impaired by hypomorphic mutations in the ord gene. They found that the presence of a defect in ord results in a dramatic effect of oocyte aging on failures of the distributive system in Drosophila. Jeffreys et al. [14] suggest that the observed oocyte age-dependent nondisjunction may reflect the malfunction of one or more components that are common to both sister chromatid cohesion and perhaps homolog adhesion as well.
The relationship between a defect in sister chromatid cohesion and the ability to segregate distalonly exchange bivalents is straightforward to understand (see Figure 1) . Exchanges can ensure chromosome segregation only if they are bounded on both sides by sister chromatid cohesion on the two homologs; if that cohesion lapses, segregation can fail [15, 16] . Why a weak defect in sister chromatid cohesion should impair true distributive -truly achiasmate -segregation remains unclear. One excellent possibility is that proteins like Ord which are required for sister chromatid cohesion may also play significant roles in mediating homolog-homolog adhesions, in a fashion that is independent of promoting exchange. Perhaps, as Jeffreys et al. 
